Abstract. According to the thermal equilibrium equation, the resistance value of the film is converted into the air flow rate, and the flow rate is converted into the wind pressure by the Bernoulli equation. The wind pressure is detected based on the film resistance. Using the digital filter to remove the collected anomaly data, combined with Schmidt compensation to remove the sensor detection process delay. Test surface based on the film resistance of the wind pressure detection system to detect the air flow and wind pressure, can be widely used in industrial, military.
blast wave signal is wide, the frequency component is complex, and the low frequency signal which takes up the main energy range, and the high frequency signal of certain energy [16] .
The fitting waveform to be obtained can only reflect the signal change trend determined by the low frequency signal, but not the signal details determined by the high frequency signal. The classical filtering method has four methods: low pass, high pass, band pass and band resistance. Always assumes that the useful signal and hope when filtering filter element is not in a band, but in fact, the two components of spectrum overlapping phenomenon, often can appear at this time simply to use classical filtering methods will not be able to get the ideal filtering effect.
The classical filtering method generally obtains the wave band range through the spectrum analysis, and USES the signal outside the band range as a useless interference signal. However, only through frequency domain analysis can't distinguish the frequency bands of various signals accurately, and even lose information. At this point, a base function with a certain time and frequency resolution is required to analyze the signal, and the wavelet transform has the ability. Vittoria Bruni et al. [17] - [21] believe that wavelet analysis has great potential in de-noising and proposes many methods for reference.
Proposed Design

Selection of Thermistor.
Due to their high blast temperature and air pressure transmission speed, so the choice of thermistor measuring range need to be as high as 1000 ℃, the resistance of film can make them more sensitive to temperature changes, platinum resistance is commonly used in the low temperature zone of temperature measuring element, it USES platinum temperature changes in the characteristics of its resistance changes accordingly to measure temperature. Due to the stable physical and chemical properties of platinum materials, platinum resistance has high stability and is an ideal temperature measuring element [3] . Platinum resistance in 0-850 ℃ low temperature zone present linear relationship between the linear relationship is as follows: For the non-linearity presented in the high temperature region of platinum resistance, it is necessary to use its nonlinear curve to obtain the temperature value, so the film platinum resistance conforms to the wind pressure test.
Thermistor Resistance Sampling.
Thermistor measurement temperature needs to convert the resistance of thermistor into voltage, and A/D sampling process is used to obtain the change of resistance by using single chip microcomputer.In the platinum resistance high-precision measurement system, the resistance of the lead wire needs to be removed.It is usually used to eliminate the resistance of platinum resistance lead wire.The four-wire connection method is shown in figure 1 :
The four-wire connection method has constant current source power lead and voltage drive lead two parts. Among them, the two leads of R1 and R2 belong to the constant current source power leads, and the film resistance is connected to the constant current source.Two voltage-driven wires in R3 and R4 connect the voltage signal of the platinum resistor to the instrument to amplify the circuit.Four wire connection method of constant current source is separated from temperature detection circuit, ensure that even if R1 and R2 appears two lead resistance pressure drop changes will not affect the accuracy of temperature measurement, this way of lead can completely eliminate the influence of the lead resistance, mainly used for high precision temperature measurement [4] . Figure 1 . four-wire connection method In order to minimize the confusion, we need to use anti-aliasing filter and sampling hold circuit to attenuate and filter the aliasing signal. The RC low pass filter circuit composed of resistance R0 and capacitor C1 can filter out the interference signal of the high frequency signal which is larger than the cut-off frequency of the low pass filter. The capacitance R2 is the sample holding capacitance, which can reduce the aperture error and give full play to the performance of A/D converter, and filter the high frequency harmonics.
Calculation of Velocity and Wind Pressure.
The dynamic pressure has the characteristics of destructive force, so it is necessary to measure the flow rate indirectly and convert it into wind pressure. When measuring the flow rate, a stable dc current Ic is added to the film resistor to have an initial temperature. When the velocity of the air medium around the film resistance is not 0, the temperature of the fluid medium will affect the heat of the surface of the film resistance and change the surface temperature of the film resistance. According to the thermal equilibrium equation below: P: pressure ; ρ:density;v: velocity; g: gravity acceleration; c: constant That is, in a fluid flow, where the flow rate V is small, the pressure P is big, and where the flow rate V is big [5] , the pressure P is small. We use the heat balance equation to measure the flow rate according to the film resistance, and then we can get the wind pressure according to Bernoulli equation.
Digital Filtering Algorithm.
Due to the volatility of the film resistance temperature characteristics, a set of resistors perpendicular to the velocity direction need to be sampled several times. The film resistance distribution is shown in figure 2: Advances in Engineering Research, volume 149 Figure 2 . four-wire connection method The results obtained by sampling need to be processed by digital filtering. Digital filtering [6] is mainly used to filter the data of a frequency band through a certain software algorithm, and finally we get a new signal. In order to further improve the filtering effect, it is sometimes possible to combine two or more digital filters with different filtering functions to form a composite digital filter, or multi-level digital filter. The filtering algorithm is combined with the arithmetic mean filtering algorithm. Specific steps are mainly first according to the actual measurement environment, first set the upper and lower limits of measurement data, and then in the process of measurement to remove more than the upper limit and lower limit, to collect data on average 10 times in a row, remove abnormal data collection process. Data comparison before and after digital filtering is shown in figure  3 , 4: Figure 3 . the sampling value before filtering Figure 4 . the sampling value after filtering 2.5 Lag Compensation.
In the process of measurement, there is a certain time delay in the process of resistance detection temperature and resistance resistance. The time delay will make the system unable to accurately track the input of the system. When the external disturbance disturbance system, the overshoot of the system will gradually increase. Therefore, it is necessary to compensate for the lag. In the control system, it is necessary to add an estimator on the W(s) regulator to compensate for the pure hysteresis.
is the control object transfer function of the system [7] .
is is a transfer function that does not contain the pure time delay characteristic in G(s).W(s) is the forward controller of the system. The principle of the Smith estimator is to parallel a compensation link at both ends of the controller W(s), which is used to compensate the delay part of the control object, which is the estimated compensator. The transfer function of Smith's compensation is shown in figure 5: Figure 5 . schmidt compensation transfer function
Simulation Results
The experimental setup is to place the pneumatic pressure detection system based on the film resistance in the explosion environment. The data collected in the experimental environment are processed and saved. According to the data collected in the end, the wind dynamic pressure waveform data is shown in figure 6: 
Summary
In this paper, we present a system design based on thin film resistance measurement of wind pressure. This method will resistance variation according to heat balance equations will be converted to velocity, according to the Bernoulli equation to convert the velocity of air pressure, using digital filtering and lag compensation access to accurate testing data. The wind dynamic pressure detecting system based on thin film resistance can accurately detect the wind pressure, small volume, stable performance and suitable for all kinds of complicated measuring environment.
